KIA78RO00F/PI~ 
KEC SEMICONDUCTOR KIA78ROS0E/PI 


TECHNICAL DATA BIPOLAR LINEAR INTEGRATED CIRCUIT 


4 5 TERMINAL LOW DROP VOLTAGE REGULATOR 
[Low Quiescent Current-Type] 


pe MILLIMETERS 
L 10.00+0.20 
The KIA78R X X XF/PI Series are Low Dropout Voltage 15,000.20 
: : : : H | 2.70+0.20 
Regulator suitable for various electronic equipments. 1 ns0eoI0 
The Regulator has multi function such as over current protection, a 
1 3.5040. 
overheat protection. 15,700.20 


0.40+0.10 
14.3+0.2/-0.1 
1.45+0.10 
1.00+0.10 
2.54 
4.50+0.20 
7.5£0.1 
1.50+£0.10 
5° 
8° 
1.30+0.1 
3-1.00+0.1 
1.30+40.1 


FEATURES 
- 1.0A Output Low Drop Voltage Regulator. 
- Built in ON/OFF Control Terminal. (Active High) 
- Built in Over Current Protection, Over Heat Protection Function. 
- Low Quiescent Current (Output OFF mode) : 0.54A(Typ.) 
- Low Standby Current : 8004A(Typ.) 


</ClAlnl/pm}wlo|z|/Z]clAl|c]a 


@ INPUT (Vn) 

@ OUTPUT (Vo) 

@ GND 

@ ON/OFF CONTROL (Vc) 


LINE UP / ADJUSTABLE 
ITEM OUTPUT VOLTAGE (V) PACKAGE 


TO-220IS-4 


KIA78ROOOF/PI Adjustable (1.25~15V) 


KIA78RO15F/PI 1.5 


KIA78RO18F/PI 1.8 


KIA78R020F/PI 2.0 F : DPAK-5 


MILLIMETERS 
6.640.2 
6.140.2 
5.0+0.2 
1.10+0.2 
2.70+0.2 
1.27+40.1 
0.5+0.2/-0.1 
2.30+0.2 
0.5+0.1 

0.50+0.1 
0.8+0.2 
0 ~0.25 
0.7MIN 
1.00+0.1 


KIA78RO025F/PI 25 PI: TO-220IS-4 


KIA78RO030F/PI 3.0 


KIA78R033F/PI 3:3 


~) 
my O;a\a& i= 
ies] ak 


KIA78ROSOF/PI 5.0 


MAXIMUM RATINGS (Ta=25 ©) 
CHARACTERISTIC SYMBOL 


wWlO/Z/E) op ofe 


@ INPUT (Vn) 
Input Voltage @ ON/OFF CONTROL (Vc) 


® OUTPUT (Vo) 
ON/OFF Control Voltage Oo) N.C / ADJUSTABLE 


® GND 


Output Current 


Heat Sink is common to 
©(GND) 


Power Dissipation 1 
(No heatsink) 


Power Dissipation 2 


(Infinite heatsink) 


Junction Temperature 


Operating Temperature 


Storage Temperature 


Soldering Temperature 
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KIA78ROOOF/PI~KIA78ROSOF/PI 


BLOCK DIAGRAM - | (Adjustable-Type) 


VINO O VouT 
oO | ______ adj. 
PIN CONNECTION 
BANDGAP 
REFERENCE ASO 4 Item | KIA78ROOOPI KIA78RO0O0F 
mee Pin No. (TO-2201S-4) (DPAK-S) 
OUTPUT 1 Vin Vin 
o——_—_| ON/OFF 
Ve CONTROL 2 Vour Vo 
OVER HEAT 
PROTECTION 3 GND Vout 
| 4 Adj Adj 
Pe) - GND 
GND 
BLOCK DIAGRAM - 2 (Fixed-Type) 
VIN ©. ° \ O VouT 
e 
oe 
BANDGAP 
REFERENCE ASO | 
PROTECTION 
e PIN CONNECTION 
= Item KIA78R***PI KIA78R***F 
saul esa ad ’ Pin No. (TO-220IS-4) (DPAK-5) 
Cc 
1 Vin Vin 
OVER HEAT 2 Vout Ve 
PROTECTION 
3 GND Vout 
is 4 Vc N.C 
5 - GND 
GND 
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KIA78ROOOF/PI~KIA78ROSO0F/PI 


ELECTRICAL CHARACTERISTICS 


KIA78ROOOF/PI (Unless otherwise specified, Vjy=2.8V, Tj=25 ‘C) 


CHARACTERISTIC 


SYMBOL 


CONDITIONS 


Input Voltage 


Vin 


Output Voltage 


Vour 


Vin=2.8V, Ioyut=0.5A 


2.8V <VpS12V, 5mA SIoyp SA, 
0CSTj<125 


Line Regulation 


Reg Line 


2.8V KV S12V, Igy7=0.5A 


Load Regulation 


Reg Load 


Vin=2.8V, 5mA <Ioyp S1A, 


Quiescent Current 


Ip 


2.8V SV $12V, Ipy7=0A 


2.8V SVin S12V, Igyt=lA 


Starting Quiescent Current 


Tptart 


Vin=2.1V, Ipyt=0A 


Vin=2.5V, Igy = 1A 


Output Noise Voltage 


Vin=2.8V, Ipyr=50mA, 
10Hz <f<100kHz 


Ripple Rejection 


2.8V Vin =12V, Ioyr=50mA, f=120Hz 


Dropout Voltage 


ELECTRICAL CHARACTERISTICS 


Ioyut=0.5A 


Iou1t=1A 


KIA78ROI5F/PI (Unless otherwise specified, Vjy=3.8V, Tj=25 ‘C) 


CHARACTERISTIC 


SYMBOL 


TEST CONDITIONS 


Output Voltage 


Vout 


Vin=3.8V, Ioy=0.5A 


2.8V SV S12V, 5mA SIoyp SA, 
0CSTj S125 


Line Regulation 


Reg Line 


2.8V KV <12V, Igyp=0.5A 


Load Regulation 


Reg Load 


Vin=3.8V, SMA SIgyp SIA 


Quiescent Current 


Ip 


2.8V SV <12V, Igyt=0A 


2.8V <Vyy<12V, Igyp=1A 


Starting Quiescent Current 


Iz start 


Vin=2.1V, Ipyt=0A 


Vin=2.5V, Igy = 1A 


Output Noise Voltage 


Vno 


Vin=3.8V, Ioyr=50mA, 
10Hz <f<100kHz 


Ripple Rejection 


R-R 


2.8V <Vyy <12V, Ipur=50mA, f=120Hz 


Dropout Voltage 


Vp 


Ioyt=0.5A 


Ioyt=1A 


Quiescent Current (OFF mode) 


1Q(0FF) 


V=0.4V, 2.8V <ViyS12V 


Output Control Voltage (ON) 


Vccon) 


IoutT=0. 1A 


Output Control Voltage (OFF) 


Vc(orF) 


Output Control Current (ON) 


Icon) 


Vin=Vc=3.8V, Igy7=0.1A 


Output Control Current (OFF) 
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KIA78ROOOF/PI~KIA78ROSOF/PI 


ELECTRICAL CHARACTERISTICS 


KIA78RO18F/PI (Unless otherwise specified, Vjy=3.8V, Tj=25 C) 


CHARACTERISTIC 


SYMBOL 


TEST CONDITIONS 


Output Voltage 


Vout 


Vin=3.8V, Ipyr=0.5A 


2.8V 2V iq 12V, SmASIoyp 1A, 
OC ST} S125 


Line Regulation 


Reg Line 


2.8V SV 12V, Igyq=0.5A 


Load Regulation 


Reg Load 


Vin=3.8V, 5mA SIgyp S1A 


Quiescent Current 


Ig 


2.8V SVij S12V, Igy =0A 


2.8V <Vin Ss 12V, Iout=1A 


Starting Quiescent Current 


Toy start) 


Vin=2.1V, Ipy7=0A 


Vin=2.5V, Ipyt=1A 


Output Noise Voltage 


Vno 


Vin=3-8V, Ipy7=50mA, 
10Hz <f <100kHz 


Ripple Rejection 


R-R 


2.8V <VinS12V, Ipyr=50mA, f=120Hz 


Dropout Voltage 


Vp 


Ioyut=0.5A 


Iou1=1A 


Quiescent Current (OFF mode) 


TQ(orr) 


V=0.4V, 2.8V<ViyS12V 


Output Control Voltage (ON) 


Vcvon) 


Ioyt=0.1A 


Output Control Voltage (OFF) 


Vc(orr) 


Output Control Current (ON) 


Icon) 


Vin=Vc=3.8V, Igyr=0.1A 


Output Control Current (OFF) 


ELECTRICAL CHARACTERISTICS 


Ic(orr) 


Vin=3.8V, Vc=0V 


KIA78RO020F/PI (Unless otherwise specified, Vjj=4V, Tj=25‘C) 


CHARACTERISTIC 


SYMBOL 


TEST CONDITIONS 


Output Voltage 


Vout 


Vinz4V, Ipy7=0.5A 


3.0V SV S12V, 5mASIoyp S14, 
0C STj S125 


Line Regulation 


Reg Line 


3,.0V SV <12V, Igyq=0.5A 


Load Regulation 


Reg Load 


Vinz4V, 5mA <IgypS1A 


Quiescent Current 


Ig 


3.0V <Viy <12V, Ipy=0A 


3.0V <ViyS12V, Igy=lA 


Starting Quiescent Current 


TQ start) 


Vin=2.1V, Ipyt=0A 


Vin=2.6V, Iout= 1A 


Output Noise Voltage 


Vno 


Vin=4V, Ioy=50mA, 
10Hz <f <100kHz 


Ripple Rejection 


R-R 


3.0V <VinS12V, Ipyr=50mA, f=120Hz 


Dropout Voltage 


Vp 


Ioyt=0.5A 


Tour=1A 


Quiescent Current (OFF mode) 


TQ(oFF) 


V=0.4V, 3.0VEViy12V 


Output Control Voltage (ON) 


Vccon ) 


Ioyt=0.1A 


Output Control Voltage (OFF) 


Vc(OFF) 


Output Control Current (ON) 


Icon) 


VinzVc=4V, Igur=0.1A 


Output Control Current (OFF) 
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KIA78ROOOF/PI~KIA78ROSO0F/PI 


ELECTRICAL CHARACTERISTICS 


KIA78RO025F/PI (Unless otherwise specified, Vjy=4.5V, Tj=25 ‘C) 


CHARACTERISTIC 


SYMBOL 


TEST CONDITIONS 


Output Voltage 


Vout 


Vin=4.5V, Ipy7=0.5A 


3.5V SV S12V, 5mA Slop SA, 
0CSTj S125 


Line Regulation 


Reg Line 


3.5V SV £12V, Ipyt=0.5A 


Load Regulation 


Reg Load 


Vin=4.5V, 5mA Soup S1A 


Quiescent Current 


Ig 


3.5V <Viy <12V, Igyp=0A 


3.5V <Vyy <12V, Ipyq=lA 


Starting Quiescent Current 


Toy start) 


Vin=2.1V, Ipy=0A 


Vin=2.7V, Ipy=1A 


Output Noise Voltage 


Vno 


Vin=4.5V, Ipyr=50mA, 
10Hz <f = 100kHz 


Ripple Rejection 


R-R 


3.5V SV S12V, Ipyr=50mA, f=120Hz 


Dropout Voltage 


Vp 


Ioyut=0.5A 


Iou1=1A 


Quiescent Current (OFF mode) 


1Q(0FF) 


V=04V, 3.5V <Viy<12V 


Output Control Voltage (ON) 


Vcion) 


IouT=0. 1A 


Output Control Voltage (OFF) 


Vc(orr) 


Output Control Current (ON) 


Icon) 


Vin=Vc=4.5V, Igy7=0.1A 


Output Control Current (OFF) 


ELECTRICAL CHARACTERISTICS 


Ic(orr) 


Vinz4.5V, Vc=0V 


KIA78RO030F/PI (Unless otherwise specified, Vjyj=5V, Tj=25 ‘C) 


CHARACTERISTIC 


SYMBOL 


TEST CONDITIONS 


Output Voltage 


Vout 


Vin=5.0V, Ipy7=0.5A 


4.0V SV S12V, 5mA SloypS 1A, 
0c STj S125 


Line Regulation 


Reg Line 


4.0V SV <12V, Ipy7=0.5A 


Load Regulation 


Reg Load 


Vin=5.0V, SMA <Igyp <1A 


Quiescent Current 


Ig 


4.0V <Vyy<12V, Ipyr=0A 


4.0V SV S12V, Igut=1A 


Starting Quiescent Current 


Te(start) 


Vin=2.1V, Ipy7=0A 


Vin=2.8V, Iout= 1A 


Output Noise Voltage 


Vno 


Vin=5.0V, Ipyr=50mA, 
10Hz <f < 100kHz 


Ripple Rejection 


R-R 


4.0V <Vyy $12V, Ipur=50mA, f=120Hz 


Dropout Voltage 


Vp 


IoyuT=0.5A 


Tour=1A 


Quiescent Current (OFF mode) 


TQ(oFF) 


Vc=0.4V, 4.0V <Viy<12V 


Output Control Voltage (ON) 


Veron) 


Ioyut=0.1A 


Output Control Voltage (OFF) 


Vc(orr) 


Output Control Current (ON) 


Icon) 


Vin=Vc=4.5V, Igy7=0.1A 


Output Control Current (OFF) 
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KIA78ROOOF/PI~KIA78ROSOF/PI 


ELECTRICAL CHARACTERISTICS 


KIA78RO033F/PI (Unless otherwise specified, Vjy=5.3V, Tj=25 C) 


CHARACTERISTIC 


SYMBOL 


TEST CONDITIONS 


Output Voltage 


Vout 


Vin=5.3V, Ipyr=0.5A 


4.3V SV S12V, SmASIoyp SIA, 
OC ST} S125 


Line Regulation 


Reg Line 


4.3V SV <12V, Igyr=0.5A 


Load Regulation 


Reg Load 


Vin=5.3V, 5mA SIgypS1A 


Quiescent Current 


Ig 


4.3V <Vy<12V, Igy =0A 


4.3V <Vy<12V, Igy =1A 


Starting Quiescent Current 


Toy start) 


Vin=2.1V, Ipy7=0A 


Vin=2.9V, Ipy=1A 


Output Noise Voltage 


Vno 


Vin=5.3V, Ipyp=50mA, 
10Hz <f <100kHz 


Ripple Rejection 


R-R 


43V <VinS12V, Igyr=50mA, f=120Hz 


Dropout Voltage 


Vp 


Ioyt=0.5A 


Iou1=1A 


Quiescent Current (OFF mode) 


TQ(orr) 


V=04V, 4.3VSViyS12V 


Output Control Voltage (ON) 


Vcvon) 


Ioyt=0.1A 


Output Control Voltage (OFF) 


Vc(orr) 


Output Control Current (ON) 


Icon) 


Vin=Vc=5.3V, Ioyt=0.1A 


Output Control Current (OFF) 


ELECTRICAL CHARACTERISTICS 


Ic(orr) 


Vin=5.3V, Vo=0V 


KIA78ROS50F/PI (Unless otherwise specified, Vjj=7V, Tj=25‘C) 


CHARACTERISTIC 


SYMBOL 


TEST CONDITIONS 


Output Voltage 


Vout 


Vinz7V, Ipyt=0.5A 


6.0V SVpS12V, SMASIoyp SIA, 
OC <Tj S125 


Line Regulation 


Reg Line 


6.0V SV <12V, Ipy7=0.5A 


Load Regulation 


Reg Load 


Vin=7.0V, SMA <IgypS1A 


Quiescent Current 


Ig 


6.0V <Vy<12V, Igy =0A 


6.0V <VinS12V, Igyt=lA 


Starting Quiescent Current 


TQ start) 


Vin=2.1V, Ipyt=0A 


Vin=3.0V, Iout= 1A 


Output Noise Voltage 


Vno 


Vin=7.0V, Ipy7=50mA, 
10Hz <f <100kHz 


Ripple Rejection 


R-R 


6.0V <VinS12V, Ipur=50mA, f=120Hz 


Dropout Voltage 


Vp 


Ioyt=0.5A 


Tour=1A 


Quiescent Current (OFF mode) 


TQ(oFF) 


V=0.4V, 6.0VEViy=12V 


Output Control Voltage (ON) 


Vccon ) 


Ioyt=0.1A 


Output Control Voltage (OFF) 


Vc(OFF) 


Output Control Current (ON) 


Icon) 


Vin=Vc=7.0V, Ipur=0.1A 


Output Control Current (OFF) 


2005. 11.8 Revision 


Ic(orF) 


No: 3 


Vin=7.0V, Vc=0V 


KEC 


6/10 


KIA78ROO0F/PI~KIA78ROSOF/PI 


Fig. 1 Standard Test Circuit & Application Circuit (Adjustable-Type) 


+ 
Cry 
w of Cr TTT 


A)lIe RI Cour 
(A) IQ $ Tika a Ze . 
fv 


‘laa 


R2 R2 
Vout = Vret X (1 + py) = 1-25 x (1+ RT) 


Cy : More than 0.33 F required if regulator is located an appreciable distance from power supply filter. 


You must use to prevent from the parasitic oscillation. 


Cour : More than 47 47. You must use the Low-impedance-type(low ESR) capacitor. 


Fig. 2 Standard Test Circuit (Fixed-Type) 


VIN 


VOUT 
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KIA78ROOOF/PI~KIA78ROSOF/PI 


Fig. 3 Ripple Rejection Test Circuit (Adjustable-Type) 


® | 
+ 
ZIT1 Or 
= Aa 7 
f=120Hz(sine wave) 
ei=0.5Vrms 
4 il RR=20log(ei/eo) 


Fig. 4 Ripple Rejection Test Circuit (Fixed-Type) 


f=120Hz(sine wave) 
ei=0.5Vrms 
RR=20log(ei/eo) 


Fig. 5 Application Circuit for Standard (Fixed-Type) 


VIN VOUT 
Z z 
= 3} 
4 
Cin COUT 
/1/1/ /T/// 
ON/OFF 
signal <] High : Output ON 
Low or Open : Output OFF 
CMOS or TTL 


Cyy : More than 0.33 4F required if regulator is located an appreciable distance from power supply filter. 
You must use to prevent from the parasitic oscillation. 


Cour : More than 47/4. You must use the Low-impedance-type(low ESR) capacitor. 
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KIA78ROOOF/PI~KIA78ROSOF/PI 


Fig.6 Voyr - T; Fig.7 Voyr - Vin 
3.5 4 
= KIA78R033F/PI = 
= Vin =5.3V cS 
Ee lout =5mA iat 
5 34 2 3 
> > 
jaa jaal 
Oo Oo 
s 33 Ss 3 
3 S) 
> > 
= & 
2 3.2 > 1 
5 5 KIA78R033F/PI 
e) ) Tj=25 °C 
0 
50 0 50 100 150 0 2 4 6 8 
JUNCTION TEMPERATURE Tj (°C) INPUT VOLTAGE Vyy (V) 
Fig.8 I, - Viy Fig.9 I - Tj 
10 20 
Se KIA78R033F/PI i KIA78R033E/PI 
E ; Tj=25 °C 4 Vyn =5.3V 
“a ~, 16 
BR 
H 
Z 6 Z 12 
ey lour =1A 
S) 4 B 8 
S = 
ra Z 
iz a 
Q 2 iS) 4 
Nn 
ea eal 
=) 5 Iour=0A 
= oe 9 
0 2 4 6 8 50 0 50 100 150 
INPUT VOLTAGE Vj (V) JUNCTION TEMPERATURE T; (°C) 
Fig. 10 I, 7 lour Fig. 11 Vout =. lour 
= a KIA78R033F/PI 4 
q Vin =5.3V = 
Tj=25 C tae 
~ 16 & 
a.) 2 3 
5 > 
a 12 . 
= 
= 2 
=| 
1S) 8 ro) 
H 
5 > 
[aa] al 
S) 4 =) 1 
a B KIA78R033F/PI 
=) VIN =5.3V 
OY 9 2 4 T}=25°C 
0 0.2 0.4 0.6 0.8 1 6 fics 1 1s 2 
OUTPUT CURRENT Ipyrz (A) OUTPUT CURRENT Iopyrz (A) 
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OUTPUT VOLTAGE DEVIATION Vp (V) 


POWER DISSIPATION Pp (W) 
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KIA78ROOOF/PI~KIA78ROSO0F/PI 


Fig.12 Vp -T; 


KIA78R033F/PI 


0 50 100 150 


JUNCTION TEMPERATURE Tj ( C) 


Fig.14 Pp - Ta (F-Type : DPAK-S) 


THERMAL RESISTANCE 


EC | FA loony 
9.62 | 96.2 | ~ 


50 100 150 


AMBIENT TEMPERATURE Ta (°C) 
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RIPPLE REJECTION RR (dB) 


POWER DISSIPATION Pp (W) 


Fig.13 RR-f 

70 
60 
50 
40 
30 
20 

KIA78R033F/PI 
19 | Vin =33V 

Tour =50mA 
9 [W=2s'c 

0.1 1 10 100 


FREQUENCY f (kHz) 


Fig.15 Pp - Ta (PI-Type : TO-220IS-4) 


THERMAL RESISTANCE 
J-C | J-A 
8.33 | 83.3 


°C/W 


AMBIENT TEMPERATURE Ta (°C) 
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